Sickle cell disease (SCD) is one of the commonest inherited diseases in Britain with an estimated number of between 4000 and 5000 sufferers.'"2 About 1 in 200 babies born to West Indians and 1 in 100 born to Africans have SCD and at least 150 babies with SCD are born in Britain every year. General practitioners and hospital doctors will therefore be increasingly involved in the care of both children and adults with SCD and so need to know about the many aspects of this disease.
Children with SCD are usually cared for by a paediatrician with a special interest in haemoglobinopathies, or a paediatric haematologist, and transferred to the care of a haematologist in adolescence. Assistance from other clinical specialists including orthopaedic surgeons, urologists and neurologists, as well as of nurses, counsellors and social workers in a large specialist centre appears to offer the best chance of a long survival without serious complications. This requires good communication and cooperation between the specialist centre and the non-specialist, particularly if the centre is not local.
Genetics and pathophysiology
SCD is a term which covers many different inherited abnormalities of haemoglobin that are all characterized by the sickling phenomenon: that is the alteration of the normal discoid elastic red blood cell into a rigid 'sickled' cell. When haemoglobin S (HbS) becomes deoxygenated it polymerizes into long crystals, 'tactoids', which distort the shape of the cell making it rigid and sickled,3 when the Po2 is over 35 mm Hg, sickling only takes place in the red cells of those individuals who have inherited HbS from both parents, or who have inherited HbS from one parent and another haemoglobin abnormality from the other parent. The four main genotypes ofSCD in Britain are shown in Table I .
All the manifestations of SCD can be explained by three main underlying mechanisms: vaso-occlusion, haemolytic anaemia and a propensity to infections. Vaso-occlusion, which can occur anywhere in the body (but most frequently in the bones) is caused by the blockage of blood vessels by sickled red cells. The hand-foot syndrome is also common during the first 3 years of life and is due to occlusion of blood vessels in the metatarsal and metacarpal bones. The infant's hands and feet become swollen, hot and tender with an associated soft tissue reaction and the child is usually pyrexial.
Main problems in late childhood, adolescence and adulthood
As the child grows older the incidence of painful crises increases. Vaso-occlusion initially occurs in the long bones but as adolescence approaches the pain tends to shift centrally, to the spine, pelvis, chest and abdomen. The pain can be excruciating and associated fever and tachycardia are common. The treatment of the painful crisis is at present only symptomatic: pain relief, hydration and prophylactic antibiotics. Adequate pain relief is essential and if the pain does not respond to simple analgesia (paracetamol, codeine), the patient should be referred to hospital for adequate control. The importance of hydration cannot be overemphasized because patients with SCD have hyposthenuria from an early age. This renal concentration defect leads to a rapid and severe dehydration in the presence of pyrexia or vomiting.9 The consequent reduction in plasma volume increases the tendency to sickle and further aggravates the crisis. Children and adults who are unable to drink at least 60 ml of fluid per kg of body weight per 24 hours should be referred to hospital for intravenous administration of fluids. Antibiotics are given to prevent secondary infection of the ischaemic tissues in the already immunocompromised patient.
Visceral sequestration crises
Sequestration of sickled red cells in the viscera is a life threatening situation. Splenic sequestration usually occurs in small children, often in association with severe infections. In older children, the spleen becomes atrophic from repeated episodes of sickling, and sequestration may occur in the liver resulting in severe abdominal pain, rapid enlargement of the liver and a fall in haemoglobin concentration.'0 Sequestration also occurs in the lungs, the 'chest syndrome', an acute illness with pneumonic consolidation. The patient is breathless and has chest and/or back pain. Cough is not generally a prominent feature. Consolidation quickly develops in the bases, rising to the middle zones of the lungs and is often bilateral. The chest Xray may remain normal in the early stages despite marked physical signs. The most severe sequestration syndrome of adults with the highest mortality, the 'girdle syndrome', involves the lungs, liver and mesenteric circulation simultaneously. The patient is very ill, breathless, in severe pain, with bilateral chest signs and a silent, distended but often soft abdomen, and an enlarged liver. This is a medical emergency and any patient with suspected visceral sequestration must be sent to hospital without delay. Many will only respond to rapid exchange transfusion (see below) which is indicated when there is a sudden drop in haemoglobin concentration to below 5 g/dl, the arterial Po2 on air falls to below 60 mmHg or bowel sounds remain absent for over 3 days in a clinically deteriorating patient.
Joints
Swollen, hot and tender large joints with obvious effusions are usually due to sickling and infarction in the juxta-articular region. In the presence ofhigh fever a septic arthritis may be suspected, but is a rare complication of SCD in Britain. Such joints should never be aspirated as a first line diagnostic approach because the incidence of secondary infection and joint damage is high.
Bones
Aseptic necrosis of hips and shoulders is found in over 10% of patients and even occurs in early childhood. ' Renal problems include urinary tract infections, papillary necrosis (usually presenting as haematuria), nephrotic syndrome and chronic renal failure. All these problems are more common in adults than in children. In children enuresis is often troublesome because of the large obligatory fluid loss. Fluid restriction is contraindicated because it only aggravates the underlying renal pathology.
Growth and puberty
Children with SCD, in particular those with SS are almost invariably thin and many, especially the boys, experience delayed puberty. The majority do enter puberty by the age of 18 and only a small number require specialist endocrinological expertise.
Oral contraception
The thrombotic risks associated with the oestrogencontaining contraceptive pill must always be discussed with the patient. The progesterone-only pill, intrauterine devices, chemical and barrier contraceptive measures should be offered as the first choice and only if the woman finds all these alternatives unaccep- 
Mortality
The exact figure for mortality is not known in Britain, but is likely to be similar to that in the USA'7 and Jamaica:'8 over 10% of children die during the first decade of life from severe infections and acute splenic sequestration. Thereafter, the mortality is approximately 5% per decade of life. The main causes of death are chest and girdle syndromes, cerebrovascular accidents and infections.
Psychological and social problems
At the time of diagnosis the parents need expert counselling about the implications of the disease for their child. This is best done by trained haemoglobinopathy counsellors through one of the sickle cell centres.
Recurrent episodes of painful illness, enuresis, failure to grow, and delayed puberty can cause severe psychological problems. Children with SCD should, where possible, attend normal schools and be encouraged to achieve their full academic potential as heavy manual jobs are unsuitable. All need a sympathetic school and many require extra tuition. Expert advice from the sickle cell centre on careers, disability, various allowances and other problems is helpful. Selfhelp groups and the two national charities, the Sickle Cell Society and Organisation for Sickle Cell Anaemia Research (OSCAR), play an important role in informing and educating patients, parents and health professionals.
Conclusions
Sickle cell disease is common in urban districts of Britain and the number ofpatients is increasing. Many are likely to achieve a normal or nearly normal life span. The management of sufferers is complex and requires the experience of different specialists. Patients should be referred to a specialist centre for supervision oftheir management annually or biannually. The nonspecialist should become increasingly involved in the management of SCD and in the prevention of its common complications.
